












学校编码：10384                                    分类号    密级       




硕  士  学  位  论  文 
                                           
小槐花大极性部位抗肿瘤活性物质研究 
Anti-cancer constituents research of the higher polar 
substances from Desmodium caudatum (Thunb.) DC. 
  
朱 丹 
指导教师姓名：  陈海峰教授   
专  业 名 称：  化学生物学 
论文提交日期：  2014 年 4 月 
论文答辩时间：  2014 年 5 月 




评    阅    人： 
 
 



















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于  年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 

















摘要 ................................................................................................... Ⅰ 
Abstract ............................................................................................ Ⅱ 
第一章 前言 ....................................................................................... 1 
1.1 研究背景 ........................................................................................................... 1 
1.2 植物概况 ........................................................................................................... 2 
1.3 小槐花化学成分研究进展 ............................................................................... 3 
1.4 小槐花的药理活性研究进展 ............................................................................ 9 
1.5 立题依据 ......................................................................................................... 11 
第二章 小槐花的化学成分研究 ........................................................... 14 
2.1 仪器及材料 ...................................................................................................... 14 
2.2 提取与分离方法 .............................................................................................. 15 
2.3 化合物的结构鉴定 .......................................................................................... 19 
第三章 小槐花的生物活性评价 ....................................................... 52 
3.1 仪器及材料 ..................................................................................................... 52 
3.2 小槐花中化学成分的抗肿瘤活性研究 ......................................................... 54 
第四章 总结与讨论 .......................................................................... 75 
4.1 小槐花化学成分研究总结 .............................................................................. 75 
4.2 小槐花中大极性成分的生物活性总结 .......................................................... 76 
参考文献 ........................................................................................... 78 


















Abstract in Chinese .......................................................................... Ⅰ 
Abstract in English ........................................................................... Ⅱ 
Chapter 1 Introduction....................................................................... 1 
1.1 Background. ...................................................................................................... 1 
1.2 Introduction of Desmodium caudatum (Thunb.) DC. .................................... 2 
1.3 Raesearch progress on chemical constituents of Desmodium caudatum 
(Thunb.) DC.. ................................................................................................. 3 
1.4 Research progress on pharmacological activities of Desmodium caudatum 
(Thunb.) DC.. ................................................................................................. 9 
1.5 Aims and significance ..................................................................................... 11 
Chapter 2 Chemical components research of Desmodium caudatum 
(Thunb.) DC. .................................................................. 14 
2.1 Materials .......................................................................................................... 14 
2.2 Extraction and isolation ................................................................................. 15 
2.3 Identification of chemical structures ............................................................ 19 
Chapter 3 Bioactivity research of Desmodium caudatum (Thunb.)  
DC. ................................................................................... 52 
3.1 Materials .......................................................................................................... 52 
3.2 Research on the antitumor activity of the isolated compounds from 
Desmodium caudatum (Thunb.) DC. .......................................................... 54 
Chapter 4 Conclusions and discussion ............................................. 75 
4.1 Conclusion of chemical components in Desmodium caudatum  
(Thunb.) DC ................................................................................................. 75 
4.2 Conclusion of biological activity of the higher polar chemical components 
in Desmodium caudatum (Thunb.) DC ....................................................... 76 
References ......................................................................................... 78 

























Sephadex LH-20 柱色谱、薄层色谱、重结晶、分析型和制备型 HPLC 等方法，
从小槐花 60%乙醇提取物大孔树脂 60%乙醇-水洗脱部分中分离得到 29 个单体
化合物。利用核磁共振波谱、质谱及化合物的理化性质对化合物的结构进行了
鉴定。其中包括 12 个黄酮类化合物，6 个苯丙素类化合物，2 个甾体类化合物，
3 个茋类化合物，2 个生物碱类化合物以及 4 个其他类型的化合物。化合物 4, 5, 
10, 11, 12, 16, 17, 18, 20, 21, 24, 25, 26, 27, 28, 29 等 16 个化合物均为山蚂蝗属植
物中首次分离得到的化合物。化合物 15 和化合物 19 为 2 个新化合物，且从所
连糖的结构上看均属于 β-D-呋喃芹糖基-(1→6)-β-D-吡喃葡萄糖苷类化合物。 
本文通过MTT实验对小槐花植物中分离得到的化学成分进行了抗肿瘤生物
活性的初步筛选，发现化合物 13, 27 对人宫颈癌细胞 HeLa 有较强的生长抑制作
用，且表现出良好的浓度依赖性。克隆形成实验验证了化合物 13, 27 对 HeLa 细
胞增殖的长程杀伤作用。随后采用蛋白质印迹的方法，检测了 2 个化合物在人宫
颈癌细胞 HeLa 中对凋亡标志性蛋白 PARP 切割的影响，实验结果表明化合物 13, 
27 均能在一定程度上诱导 HeLa 细胞中蛋白 PARP 的切割，且具有浓度依赖性。
caspase 活性实验结果表明，化合物 13, 27 能在一定程度上激活 caspase-3, -8, -9
的活性。同时，本文还采用核受体 RXRα双荧光素酶报告基因法，对 2 个活性化
合物的抗癌作用途径进行了初步探讨，结果表明，化合物 13 可显著促进核受体
RXRα蛋白的转录功能，并协同 9-cis-RA 促进 RXRα受体的转录活性，提示化合


















 Cancer prevalence is rising fast in the world. Malignant tumor has become the 
second primary human “killer” just following cardiovascular diseases in the past 
decades. Traditional Chinese medicine has several thousand years of clinical research 
experience, making great contributions to preventing and treating diseases. Because of 
the advantages including less toxic side effects, diversified structure, abundant 
production, extracting effective anti-cancer ingredients from natural products has 
became one of the most significant approaches in anticancer research. In this project, 
on the basis of previous research on the weak polar substances isolated from 
Desmodium caudatum (Thunb.) DC. in our group, the chemical constituents and 
antitumor bioactivity of the higher polar substances from Desmodium caudatum 
(Thunb.) DC. were investigated. 
In our study, 29 compounds were isolated from the 60% ethanol extract of 
Desmodium caudatum (Thunb.) DC. by using the methods of silica column 
chromatography, polyamide column chromatography, ODS column chromatography, 
Sephadex LH-20 chromatography, thin layer chromatography (TLC), recrystallization, 
analytical HPLC, preparative HPLC, etc. The structures of these compounds were 
identified on the basis of the data from NMR, MS spectra, physical properties and 
chemical properties. Among the 29 compounds, there are 12 flavonoids, 6 
phenylpropanoids, 2 steroids, 3 stilbenes, 2 alkaloids and 4 other types of compounds. 
Compounds 4, 5, 10, 11, 12, 16, 17, 20, 21, 24, 25, 26, 27, 28, 29were separated from 
Desmodium genus for the first time.Compound 15 and Compound 19 are two new 
compounds and both of them have the chemical structure segment of 
β-D-apiofuranosyl-(1→6)-β-D-glucopyranoside. 
 All the compounds were evaluated by MTT assay to detect the antitumor activity. 
The results showed that compounds 13, 27 could inhibit the growth of cancer cell 
HeLa significantly, and they exhibited good concentration dependence at the same 
time. Compounds 13, 27 were verified long-range killing function to the growth of 
HeLa by the clonogenic assay. PARP cleavage of compounds 13, 27 were examined 
for further studies in HeLa cells. The results showed that all of the two compounds 
could promote PARP cutting and exhibited good concentration dependence also. 
Compounds 13, 27 could increase the activities of caspase-3, caspase-8 and caspase-9. 















Compound 13 could drastically enhance the transcription of nuclear receptor RXRα, 
and also promot the transcription of RXRα while cooperating with 9-cis-RA. All 
results suggested that compound 13 induced apoptosis and inhabited the growth of 
human cancer cells may through the activation pathway of RXRα. 
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症研究机构（The International Agency for Research on Cancer）在其《2014 年世界
癌症报告》中显示，全球癌症患者正急速增加，平均每 8 个死亡病例中就有 1 人
死于癌症，2013 年全球新增癌症病例多达 1400 万例，预计在未来 20 年达到每













































被柔毛。叶为羽状三出复叶，小叶 3；托叶披针状线形，长 5-10 毫米，基部宽约




中脉上毛较密，侧脉每边 10-12 条，不达叶缘；小托叶丝状，长 2-5 毫米；小叶
柄长达 14 毫米，总状花序顶生或腋生，长 5-30 厘米，花序轴密被柔毛并混生小
钩状毛，每节生 2 花；苞片钻形，长约 3 毫米；花梗长 3-4 毫米，密被贴伏柔毛；
花萼窄钟形，长 3.5-4 毫米，被贴伏柔毛和钩状毛，裂片披针形，上部裂片先端
微 2 裂；花冠绿白或黄白色，长约 5 毫米，具明显脉纹，旗瓣椭圆形，瓣柄极短，
翼瓣狭长圆形，具瓣柄，龙骨瓣长圆形，具瓣柄；雄蕊二体；雌蕊长约 7 毫米，
子房在缝线上密被贴伏柔毛。荚果线形，扁平，长 5-7 厘米，稍弯曲，被伸展的
钩状毛，腹背缝线浅缢缩，有荚节 4-8，荚节长椭圆形，长 9-12 毫米，宽约 3 毫































苷类化学成分及活性的研究较少，仅 Li Wei 等人以及 Aritomi M 等人[9, 13]从小槐






编号 名称 结构 参考文献 
1 2’-hydroxyl yokovanol 
 
[9] 

















































































12 leachianone G 
 
[10] 
13 kenusanone I 
 
[10] 
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